BEST AVAILABLE COPY 



DIALOG(R)File 345:Inpadbc/Fam.& Legal Stat 
(c) 2004 EPO. All rts. reserv. 
17699863 

Basic Patent (No,Kind,Date): US 20020036625 AA 20020328 
DISPLAY DEVICE AND DRIVING METHOD 1 HEREOF 
Patent Assignee: TOKYO SHIBAURA ELECTRIC CO (JP) 
Author (Inventor): NAKAMURA TAKASHI (JP) 
National Class: '345204000; 
IPC: *G09G-005/00; 
Language of Document: English 
Patent Family: 

Patent No Kind Date ApplicNo 



JP 2002156953 A2 20020531 
JP 2002156954 A2 20020531 
JP 2002175040 A2 20020621 
JP 3428593 B2 20030722 
US 20020036625 AA 20020328 
US 20020075211 AA 20020620 
TW 521248 B 20030221 

TW 521249 B 20030221 

Priority Data (No,Kind,Date): 

JP 2001269300 A 20010905 
JP 2000269177 A 20000905 
JP 2001269397 A 20010905 
JP 2001269356 A 20010905 



<No. of Patents: 008> 
(English) 



Kind Date 
JP 2001:69300 A 
JP 2001269397 A 
JP 2001269356 A 
JP 2001269356 A 
US 945826 A 
US 945816 A 
TW 90 121977 A 
TW 90121978 A 



20010905 
20010905 
20010905 
20010905 
20010905 
20010905 
20010905 
20010905 



(BASIC) 



DIALOG(R)File 347:JAPIO 
(c) 2004 JPO & JAPIO. All rts. reserv. 
07306558 * *Image available** 
DISPLAY DEVICE AND DRIVE METHOD THEREFOR 
PUB. NO.: 2002-175040 [JP 2002175040 A 
PUBLISHED: June 21, 2002 (20020621) 
INVENTOR(s): NAKAMURATAKU 
APPUCANT(s): TOSHIBA CORP 
APPL.NO,: 2001-269356 [JP 2001269356] 
FILED: September 05, 2001 (20010905) 

PRIORITY: 2000-269177 [JP 2000269177], JP (japan), September 05, 2000 
(20000905) 

INTL CLASS: G09G-003/20; G02F-001/133; G02f -001/1368; GO9F-009/30; 
G09G-003/30; G09G-003/36 

ABSTRACT 

PROBLEM TO BE SOLVED: To provide a liquid cjrystal display device, enabling 
reduction in power consumption and size. 
SOLUTION: The liquid crystal display device is provided 
part 1, address decoders 2, 3, display 
controller 5, and transmits and receives 
peripheral circuit 7. The pixel array part 1 is of an 
structure, in which each pixel is composed 
memories. The whole pixel array part 1 
consisting of plural pixels, and one-bit memoijy 



memory 
; signals 



block units. The one-bit memory is of a dual word line 



area 



is 



with a pixel array 
4 (VRAM), and a VRAM 
to/from a CPU 6 and a 
gradation pixel 
of a plurality of one-bit 
divided into pixel blocks 
rewrite is performed in 
structure. 
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HWXxn-y2. 3t. ****'J (VRAM) 4t, YR 
AM3>hD-7 5t£tt*T*5 0. ->XfA/ULlS 

a-i/cc p u 6 *j«tc;«jaiHi!S 7 im^omssff 5 . 

iB*7 U-f 8 1 tt. **© 1 K •> h * * U T&H*£*I 
OyjrJIlttTUfy h^*'J©**l***ff5. ltf 
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Z <D&7jkWmo?T 1Sft\zB-3 TEB <* n*>Jt8c*©i£S 

C «DB«BB©*J#6l Cift o TEE $ 5 s - * *S t . 
BE5 f -*»lcBBx-**«!BT*7*--*«B»BB 

t. 

ttE*Bafc*B«**«*r*B3MMM(iB»&, 
wm^-^mmmmi&Rxfmti^mmmmmumr io 

■5BW«£, fcBAfcBwBBfcii^T. 
jfflE3l*BBtt. 

St. f^ttJfcx-^KS^Ti^©***??;^* 

a»&tt*«»©l««BBfc*u 

BE«R©BJ*wBBtt. 

-©x-**£-©ifc*Bi:fc»JfcUTKtt&n««l 

iwa-oy-^ii t ltr»* ens 

[MR 2] RE-©j£BB£BEB©-j£BBi:tt5 
E-©r-*«*BTTEBSn*;ifc£#«£f*R 

$« i £bb©b*bb. 

[B#B3] RE-©j£BB£BE«©-;£*»£ttS 
HfcBBLTEBStt HilESgl&tfSS 2 W^BSRIl. 
ifflE-©r-*8l<!:. ^©-©T'-^BiBBfStt© 

T-9&t<Dm'&mznz>ct£®t8LtTz>m*&i 30 

CE«©B*BB. 

wsRfl4] BEftR©B£t*BRft. tn-enaa* 
B«B«T»Bsnftc:&ftB«i*"*iMWU £E« 

©S^&fi. 

[R#JR5] RE«*©WR*BB©-*n*ntt, WE 

BEB*x-^©MS B(Most Significant Bit)B©£ 
»/ hfc»l6T*ilB*BRH£. ««B«*«*#v»il4: 
Zft&t?Z>m*l% 4 tc:E«©«*3£B. 
[B**6] BB«»0«B*BB*n*no**B* 40 

:JW5CE«©B*BR. 

[»*«7] ME*%UBI*. SRArC«Jifc$n*C££ 
#«t-r*B*3B l fcE«©B*BR. 

[»#JB8] Rfi«ft©M**BRI2. 
B 1 7- HBK«BK*nfcB 1 MB*B«t. 
B2 7- KBfctt«**lfcB2WB*BBi» 
B3 7-F«fctt«snfcB31«*BB£. 
»4 7-F»fc»ttSftfc»4W**B*i. fc#U 

REBi~B4W**BR©*n*ntt. i^w-ab so 
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#at-rs^*« i icE«©«^gB. 
|b$B9] wEmi~^4ffla^B*tt. -t-n-ens 

[IMl 0] *BC5»J«*nfctMc©l M*'J 
nSBBBBt. 

7- HBWBSKJfcUT, inlBx-^BtliilB 1 h 
£©a«B»*B*T*a>S#*W»BBT*» 
ftMBBB*. 

«ttBBB*K«UT. RE^-^B&BElKyM 
£©MT2i£$n-5x~:*©ffite££IE-f 

-^•S^^SB. 
[B^B ill BE 1 fcfy M*»J ©BBfSBBBT 
lBB#fU6**l. 

iBSsfirtl'te. gfiffl©'>&<it>-^»iEltyH 
**Ufc, BfMH©*Ks<£'b--o©mElfcry h** 

SB. 

[B*£ 12] SilEl tf-y M^E'J ©B^T S*S»<BT 
1 B**tffj£8tl. 

1 Bertie te, 3*fefl!©«»©BEl h«Ut, 
BfifflOBBoME 1 tfy M*U Wfcffl©«R© 
BElKvh/^Ut^B^sn. SfiOi5E«»01 

fcf y h ^ ^ U ©BBttSWlSfco TV>5 Z t £ 
TUMBI 1 0 ££*©&*£■. 

2B«±oBfJ£BOWE l tfy M^'J fc»*LT»*t 
sn*BB«S£. #R©B17-r ; »*5«ktfm2 7- 
K»©aaK:«fc9Bg*<£3^«»©BJ7--h*»i:. * 

SDESJ7- HB©*n*n»ctt, mmttomvL 1 tf 

»h«U«WKSn. BEW7-F»©B«fcJ:D. 
»*T*»*BR»©BE1 M*U ©«*»**< 
fir fctt* H i *ftB 1 1" SS^Sfi. 

; w«*i4i BE«7-M»a«BK*n4»i#ffli 

ttB&*B2aflfcW»Sn*«R©7*-*»£. 
*tt«B»*C*UT. WEx-^BtldEl M 

t u ^©MTSis^nax-^wffittss^-r**^*^ 

f-5B#JB 1 3 (cEB©a^SB. 
|[B*JS15] vhU**ttfcEB*nfciMk0B5«B 
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t. 

&3iW8&<!:, £B*.£**gBlc:fcV>T, 

«toT-y->yj>^^nfc*fj£;x-3'S'^-rs^ ; & , j io 

taut. ftzfzzftikam&TKmmzGL. 

%iT—?®\ztitm2nz>n (n^i) momiwm* 
mmt, 

% 2 T-ffflz&mznz Mia n®om 2 %m*mm 
ic «»0»«Lfc^fr»ra4fc^. stiammttn 20 

[fi*JSl 7] jJfjgB«&0ffl**B$*n^n<z>**£ 

1 5 iwffi«©**g«. 
[fit#Jgl8] S-HS©&fe^<t(C H3fx-*<Z>fcfy 

fctetBtTfSJgBcOEL (electroluminescence) 30 

SB. 4 ° 
[fS«©i¥«HfcI*9l] 
[0 0 0 1] 

[0 0 0 2] 

\t, ^yi/p©«^SB*«*ts^t^*^fc^. 
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[0 0 0 3] 

[»^*<«?ftb<t'5fr^as] *7-©*^sb«» 

BfctftftlCfcSfca, /MHbJifflBICfcO. 3XF7y 

KftiHi8so«fi£*i«s«{c*^fc*ttT^<. mm 

[0 0 0 4] t&fctt. ^X'JTffl-r^T*- 

ft. 

[0 0 0 5] z\<D£?teffl®&im&-rz>*oti,T. 

«»JA«4#Bi2000-227608^^?a(Cli, &7?;f*i®W&itV 
[0 0 0 6] £<Z)«fc 5fc7K¥i!St5 -f > 

[0007] ;i®<fc?&iU£ffi*TfcSnfc 

[0 0 0 8] 

[siB*#ife-rsfc«e>©^a] ±^ufcsuss»^-r-5 

TEfi3n£*g&*£>itlE«l<i:. ^O^iS^05>JyjlSl 
IcaoTEBSn-Sx-^iSi:. MEx-^^tCiSjSx 

[0 0 0 9] 

'j0 0 1 0] *«^lC«-5«^3SBlCOViT» 0 

toon] mi (D^mmm 0 1 tt*58«ic«*^ 
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[0 0 12] ia i ©asu^gHte. mmru-iBi 

i. 7h'Wf3-y2, 3t, £**%U (VRAM) 4 
VRAMn>hD-7 5<!:Sr«AT*5 0. ^7fA/U 
L1^LTCPU6 &«fctfJ122ll8& 7 £<§#©&££ 

[0 0 13] W7KI1B. «R©1 k> M*U 
<D£o\Z. l«*ttRGB ZTtfc-tft-? 

n4^©sjB*««T«ififc£n, #«i«f:i«tifni 

dO. *±ffil£s/ K£d 3i:-r^<i:. 

B. 2" • dO + 2' ■ d 1 + 2' • d2 + 2' • d3T£ 

Sft*. cnCJ;0. ^ferttC. 2* = 1 6®IB©S 

[0014] SJia^««rtO# 1 t*y h-^-t'J tt. A 1 20 

[0 0 15] 02T». *Ttttyhd0*^6« 
±tttf7hd3STO#4k'7 h©fl6«Jt*V d 0 : d 
I:d2:d3 = l:2:4: 8 ©WSrwUTU*. - 

«tt4. &try hoffl«xefe©aBa*>i<2©-c€*tc 
wmmmmt, **«^oify mcc»*:ut. «*« 

[0 0 16] &Bjii£«J&-r<5 4^©liJB5lt&8©E3*J 

<, B2A©±5fr (dO, d3, dl, d2) ©«C 
MA/"CV i T i bJ;< . &SVM4. 02B©d;'5(C (dO, 
dl, d2, d3) ©JBCMA/THTfcJ:^. 0 
2C©J:3fc2*5GttK:ifeA/rv»Tt>A<. :n|i^t 

L, Ma**<**i:fc*«fc5t::-r*©a*33;l,V>. 
[0 0 17] 02 TttRGBC&fiCiii^^Wt 40 
*I«wB*fta«*L<. #fi©«w«fH*39« 1 6PBB 

[0 0 18] B2Ttta#JB3)S»«©B8W*RGB©# 

&»JB*»tt©ffl«5&*RG 
B©#6TSfcoTUT*><kU. UlSlcti, fi&i^fc 
fi-&^tift5«t5CRGBOtf<v H8c£5£6ft««fcK 50 
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#WB*»*®ffiatt#RGB©#fiTJiftoT 

[0 0 19] 01OVRAM3>hU-7 5«, CPU6A* 
SfcSnS^^— 9«VMM4K:#Si&*. VRAM 4 ^e. 

2. SfcfflAU 7h*WXr3-^2, 3ttB*7M' 

[0 0 2 0] Mt7o? 90-0-4 Xtt. 17*>MMI 
tefi-TSHy h»C«WfbV». VRAM^>ha-7 5{4. 

ffl^TS. VRAM3>hD-7 5«, 7-9i*±W 

5. 

[0 0 2 1] W7KHtt. ^-^fluUBIB+fci 
4. 

[0 0 2 2] VRAMa>hP-7 5«->'j3>5 L y7T«l 

^.liCOG (chip on glass) ISgStlS. **W4. V 
RAM3 > h O — y 5 tCPU6*— BO->U3>?--y7 
fc*£»T, #7X£«±fCC0G£8LTfcJ:V>. S 
6>lC, CO?«y7'lrVRAM4*rtjai,Tt)J:Vi. 

[0023] *mm&m\*. B*7M , asi£#*8» 

CDB^A^^S— ^7CV h U 9 *tt©Bat7D y 9 KB 

iB»#«^»*aw*fr3c a 

*ttfH-B*#*£aT»***.ftfr3fc». 7d->9 
%«&fPfc»4#ri/"bfc&fcv>TTtr. 

[0 0 2 4] *6C. VRAll4K#*a 
tMMkkDte. VRAM4d»6«*ffif¥<£**S< UTVi 

£&;L£fT ^ttfclC. VRAM4*^©S5jiSlE*-ffib^"I 

[0 0 2 5] 01 ©****|M0JWWllfcbT, B* 
&*<256 (X 3) X256]«yhT. 16Hyh©X*S** 
■f5»-&, B*7'Oy9ttl6X16Hy h©r#7CTh'J 
9XtttCb. 7KUXx3-y2, 3IJ4t7hf3- 
^ib, »ihBB#tt6 tfy hit, # U U 3 >5SJBB 

**ffl^rf*«miaB*«ttR«efft». H-m?>b 

P-5tt^«Clh*-a-*. VRAM 4. VRAM3 > h O 

-7 5*5«fcr/CPU6«-B©^ 1 -y7'lC*i«e). VRAM 4 

tt. B5R7U-raPl* t »fiKStlS^7XS«±(CCOG 
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[0 0 2 6] 04«iSii§7u-rfi8i t, zommom® 
-rffii^-^Tnvh'j^^tttc^scw^^'j-fe^ mm 

■fay?) i ncEtfSn, ^^'J-feJH 1KM«&© 

BUTBis^nT^*. ^tu-fe^n i &mrfct%>&m 
3o©sjjii9g. ^ff-efjBsrcBf&sn. *n^*n©ffl 

ffljglC«SRAM«|jft01 t*<y M*D*<8S:tt£nTH 

[0 0 2 7] 1 t*y M^'Jtt. ^fiB13gSW(C«, Eth 
<D£o\Z. 0tJ^.tf h7>^X^Q 1, C^t'OA-* 

1 VI, I V2 £TBj£$n*SRAMT£oT, X-*A 

xi 2^6«^snfcx-^*«^-rs. lfyM* 

[0 0 2 8] ^'J-fcJH 1 k*-y h«KS4lllKl 

3f7-F«IKi!llHl?Sl 4t*^i^^nT^^. H^I- 
BEi&EJ&ti. x-^AX 1 2±OJS^-r-^*<i:©tf 

-feU:?* 1 6 y7hUyx^l7t4ft5. ff^ - 

^Birrs. 

[0 0 2 9] #3U8JBBTte. m%.\nm.&w.£\sTii 

5XS1£±iC. «S^JS''J:3>&05**iJfflLTBi&at 

sjx * a. -> u n ><^xA±tc^j5£$ n**3if?.-> 'J =3 > 

[0 0 3 0] BStt^t'J-fcJH l®ia<OlH|KfllJ^*i 
r)&L<7fiVti7uytm-e$>Z. ®7jk.<D£5lZ, B3i 
r-^ © \"OV$£&Zfi 5 9 *J 'J 7;P 

-/t?U;i'X&BB (SP£&ls|g&) 2 It. /V;7 7 

2 2<h. f-^777 2 3t. fr«©7l 4 l'XAy7 
r 2 4iiiy:fi : ^'n^i7x3-y2 5 t, *iJ<»J©7FU 

XA«v77 2 6, ?lJ^Uyi7xn-^2 7*5^^;^ 

7-1^+1-2 8 1. mmmn%fz<tn&TzMW®9&2 9 

t. BBBB*nv*»£l3»3 0t, *Dyv-*»#;L 
08S3 1.!:, Stt«WlH!»3 2£**tf*. 
[0 0 3 1] W5<0WVHs79 2 7 h3 

imss) 21 Testis. sp£&iiib&2 i«. x-* 

fflCxv^HslBT©^ 5 >£fT-5>>*BBU*T 
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[0 0 3 2] #7XS«{Ctt, 

£fr5 7o -y ? £fi£-r£7n y f 7 H UXx-* tlfl 
Kt*a*L^fc*, #*l£J&«8Tfi. Utttx-^i^D 

**e»u jfcKBBx-i'seaM"*. 7Kuxr- 

10 f-?/U4«tt4. !*Bx-*tt, x-*A 

•7 7 7 2 3 KB*. btiTBi&ayWFwwfUir* 2 
8£&EUUT, BBTWfBlrtOBBBfcBStl*. 
[0 0 3 3] H20J:5ftl h^t'J*J|l>T«!l 

K BBfcBBBEEtfBBBKto&OBlina 

BMfcfcfittEfiftffSfT^ifcBa***. ZLOfttb, * 
*«»«Ttt. B5fc*rJ:3fcBBBB$'nyir»4 

20 «tt£*££fT7. BAiaftBBBttlflBBBBM? 
ftB&tt 4 m&fe&m BTffitt£fe£fTfc "5 £ -5 IC LT 

[00 34] <**yfcSttfiBBB«>JW*Bl> 06 

* o . m 6 o-jMmitba/««»*«* n-tnoBB* 

4jj*LTIr>4. #BBBttt. 7-KBt» Btt*d1»«8 

30 p+, p-t. x-^Bt^ftB^nT^o, 

9— FBBiST&5. &9JB^«, 7-HBOBBICJ: 
0t>-*7nh7>^X?Q3i: < BttS(Iffll«P + 

fWSBP -<Dmmz&K>*> • *7-r*h^>^^Q 

St. BBttttdnfc'f >A-^ I V 3 , IV4i, * 
#-r«. h7>^^Q3t-f >A*-* I V3. IV4 
iTSRAM^BfiESn. h7>vX*Q4, Q 5 lC«t 
OBttBBBB««BB*n*. 
[0 0 3 51 B6 0HBtttttt«BBT*»J. 
40 t««IRfT¥{a©5>yA7i'-feXlH]g&t. $fc-^7C 

v mj i7xtt®7>yA7^-tx@tei:ia*-'&*3-e-?>c 
m^icT^i^. BBBaft^Bu^-rv*. 7-hba 

f*t**<&0BBB*****<**. 7-HBftB** 

i[0 0 3 6] (^*Ut8H4S<EllIKCD*^J2) 07 
lit:!*?- KB*i8©0BHT**. 0 7©IslBtt. 
50 7-FB©«&£«fcO*> ' t7t5h7>^?Q6 
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©*tt#H7-K»U;:{JM6*ft*. H7-F«tt. fr7J 
BJ7-K»*Vvf KJKBfcgtt. h7>v>X*Q3# 

n*a<:*->-r*. 

[0 0 3 7] W7-K«*«n-W'W0£*tth 
7>vX^Q7^t>l. SRAMrt<D»SII©-f >A'-^ 10 

£#2n*. 

[0 0 3 8] Z\<D£o\Z. =*7-PMtifiTfi. H*r 
ttfc©7Dy*©*ffl7-Fi6S#7?7y 7*tC&0, * 
n^©BJ7-b**ltt#7*x/7l:;fc$fc8fr, 

[0039] ®8te=.m<7-mmi&$:mw?z>m-z& 

3?»J 7 -b* <fcD. um*— ^OIij7-H«l© 20 

#1 tfyh/^UttJHJfcBftSn*. ^:*5, 7*Py£r© 

[0 040] £&ft££B8&0JI#0iJ3) 09 

#-r?>08£jS1"lHlg&0T**. 09©|§IKte. 
*tttt£nfcBJl®i!lT-iB5ii£8*fi£U rncj:o*B 
j&fclci 6|gai«*£Sim-S0iJTfcD, 4t3©BJH3?i 

n±Tfe*ic2ffl-roEH$nTi3»5, ffi^tcKs-r 30 
&2-D<Dmffimte. x-^sis^uxEssn. :©? 

5. SRAMtt. H5>v ? X^Q4, Q 5 *5«fctM >A-* 
IV3, I V4t**L. gttSCllIKtt, 
*Q4. Q5£Wf£„ 

[0041] 09 oms&tt. «^nenft < r«HH* 1 
0 otx-^si***-*- ^n^owBJBs&i 
0 0 fc»**n-en»j«07- F«t£8i&-f 

2>. f 0 7OlHlKiOt>7-HI8*3feH-lc^S 40 

left*. &&MMmP+, P-tt. ±T^|p]fcE 

Hsnfc4oroBjiis!ii 0 o-r^Tii^jiicSiKsn 

[0 0 4 2] tC5T, 0 9ATI1 «fc(FrtlK:|IWW« 

2^©bjbsisi 0 o0hc7*-*«*ebi"*«*iw! 
Lfz&. a9Bic^ri^tc, s 2 o©BJsat 1 

0 0©£JS (<6*l/>li;&S8) iCT-^^SrffiSUTfcJ: 

[0 04 3] X7*H'P>hP-7©*ii&) 01 

©VRAM4tVRAMP>hP- 7 5ti7>Ty7*«C£<h#e 50 
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n«^t*#v». 

[0 044] 01 0teVMM4iVRAM3>hD-7 5£7 
>r y 7*K $ t a&fcx w X 7" U-f 3 > h n- 5 © 7* n y 
0^©f-i'^7 r W3>hu-7«, CP 
U6 tr-^Oji§«*ff^*Xh'f>^7x-X (* 
XM/F) ffi41£. ^^6 |J3> bP-5-4 2 x 
-fX7*U-fFIF04 3 £. ^yifjy^f—^^^ 4 t. 
VRAM 4 i. *£j£*i££lHl8S4 5 <h, &#WL7p y £ 
7Fl/X8£®SS4 6t, TFl^aaftEBM 7 0 
1 ©7 H V7,9z\-92, 3^<7)T-^OStt)SbSrff 
M>^7i-X (I/F) ffi48<tS:Wr*. 

[0 0 4 5] $t ji*E«0K 4 frtt, C P U 6 #VRAM 
4®rt«*S^AfeS*<£-E«-r-5. VRAM4©fligrtl 

4 6fi. 0f^rartlcS^x.f»n^H^S:-&t?iB^7' 
D £#<Z)7 F L'X Sr^^T-S. 
[0 0 4 6] T\ t UX&&®i&4 7«. CPU6#Jg£ 
bfcVRAM^K07 F U7.£*Slfl©7P>y£7 H UXC 
SjEi*T*. )lv27vZfJ— 7>4 4tt, CPU6#Jg 

T5. 

[0 0 4 7] (J|L— 7 : -?** : E l J'>>0<hSfl*£& 
*) ±jzELfc0 7©I51KO*i^. 1 My h^Ufcx- 
^^S^tJlSRIC. h7>v 5 X£Q7*5r7lCUT^t 

-£«tlc2l 0 iitrx-* ©ISIBSrffi/Mfc-t* d i*T€f 
3. ^©^©^-^©ittltt, -f>A-* I V 3, I 

v4ouiruffltfe^^+a8ST«tu. -f> 

A'-^IV3, I V4©LtW. sUxfcE^tS:* 
atlCAnT2.5V±0.3Vi:r^i:, x-£«S**2. 2V«, 
TW«^tCttP-U^;Pt^$n. 2.8V£LL©i§-& 

icttA-f u^wtratsn*. 

[0 0 4 8] ^-CT, 01 1 ICtkT ioC. 0 V- 5 V 
«te©XV^Jl/A''y77 5 0©m?j£, 7tnW->7 
7 5 HCT 2 V - 3 VSffl<D«#lC l^^JI/->7 h Lit 

1 kf<y hp^'J 5 5lC«i^r-5. ^nCiO. 
«?J©ffi«#0n-5. 

[0 0 4 9] 1 e<y h^t'J 5 5«©i:^*lC§ 

aci*flUK-r^>®*s*tu. c0«t^^t$scisr 

ftDOTi^tJCfcO, 7-H«*5i-7UfcSfc§fi»C^ 
'T^-5^£tC*#ii*-U'<;U*«J#$n5CDT, -OA 
-£IV3. I V4©«iS*<*#<T7-h*»#i£tt{t 

[0 0 5 0] 0 V-5 VSdOri^Jl'X-* 

7ta^A'y77 5 1l:<tt). 2V-3V*-5Utt 
1 V-4 VO/hSffillT^dtt^O, x-£#Bffl<0 
/^E«8T«»$n-&«73*fi«Tt-5.. 7^-a^A-v 
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7 7©ft*>t>K. «^D-/MCfEi;TlV-4V 

[0 0 5 1] -77 , 0 5©VJl<? L 7b£lt&<i:©lfc8Ie] 
ggtt. J±*fcW*#fc&eT«»iTS&ga t &£. c©fc 

y 7 r 5 1 CDftftMC, *Jg<iKf«ft-r-5 U"C;U->7* 
5 2 

[0 0 5 2] 01 3«L^<;1'^7^5 2 0- ^J*^fl£l 10 
SS0. El 4tffll 3©@8&©Atii7Ji&fl££*'3"0-C& 
*. H14t:&lr>T. SOOnsecSTttX-f v^SWltf 
^->LTXl'<y?SW2*^7-r'5. Z\<Dlt£>. 013 
©3>r>lrC2©£fiJ«ffi«1.65VI;:ft£. C 
©it. -f >A-^ 5 3fflAffl*«^«X^ SW3 

[0 0 5 3] 300nsecEAP|ttX-1'yf 1 SWlAi^-7bT 

7-r y^sw 2 a*:* >-r-5„ rntw^o, L^^ffltfe. 

[0 0 5 4] 01 5tt7tPW77r5 lJSiarof&ffl 

«, x<yfsw4, sw5^«8sn. 7tny^7 

775 l©ffl#*^lCtta>x>1rC3£:frbT'r >A' 
-^5 4*»*«**ITV»*. 

[0 0 5 5] 7tD^n777 5 1tt. ffi*iC«016 
A©J;^^2fl©K7>^X^Q8, Q9T8tsfc$n 
-5. 01 6 BWi^tC^IIjJStllll&JflfiKl'b 

[0 0 5 6] ±i£b7cHiS^SBTte. i$7K»lrt 30 
©lf7 MtU£SRAM«$££T£0J£tft^b;t#. DR 
AM«jft^»ttft«ra!«littUTt>«k^. 0 1 7 tt 1 

bA^jomm^rm-v&o. 01 7A«sRAM*ii© 

0J. 01 7BtejgftfiflrM«ii©W. 01 7CttDRAM« 
jfi©0J£jr;bT^-&. 

[0 0 5 7] SRAM£«»£T2^>A'-*'©PM0Sh7>-7 
***JttttC«**M.fc"b©a«H 1 7 B©|&SxA*if$!SI 
jfttCft-g). *&. 01 7 C {Cl*TDRAM«jtO»^, 
7?^-rDRAMffl5»0<tfe»C, 'j7l^y->i<i:ffittK*R*fT^ 
HS&lWt&tfy h ZtlzmttZtlT^Z. 40 

[0 0 5 8] 01 8«01 7 CWDRAMSIjg©*^ %>if 
0T*-5o HCS^THl 7C©Sif££i&9!-f 
«JfgmBEVDD«h^«ffVSS«, -troMS: 5 Vlr-R 
^ COMmJEiC^bTSS. 

[0 0 5 9] y-S'fcS&ifrO^IHfclMIT*. 
x- 01 7 C©7-F«SWi£Sttfl: 
■Tiutr. f-^*««l!)§iCsi:|]t0-r >n-^ 
(CEP*D^n-5>. £©£#. {i^AdVW l"<;l/©fci&. • 
hy>~7X*te*7#!£TfcD, -f >/t-^©^-^» 
WffSttTlr**. 50 
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[0 0 6 0] X\Z. 7-F3&Wi£#«ttK:bT<f*tA 

«D-u^;nrf*d:. -f >A*-^©;p-7"ji*fi5ttft: 
b. $g*©^>A-^©y-h£Sic:^'i':r=y7i;:« 

[0061] 'A\z. m^sBi&mmz&z. ^ntct 

0. C s U^HiSiSl^l/KftmSftS. •?-©&. 7 
-Ki&IWifciSttfcbT. ±ffi©#«*»0jST. 
[0 0 6 2] -73. 5 f -^»«FfflK4"OSte'J7Wy>' 
*tt. JJW^JBTfTfctt*. 01 7C£*5HT. fl# 
SAi£gttttrf££. JfS&sgac s©mjEW^7W0 

n - v ^Mzts. z> t . -f > a*- * ©;i/- 7*#?£ttfl; b . 
*m®®mc s t-ir^iistxs. <i^sa(i+i) 

[0 0 6 3] &*3. x— i'OU 7l^y->att, f—^O 
Z. 

[0 0 6 4] H19I1 

m»*73S:Jt«bfe0T*S. 0^©«k3 
IC. tBRSTjtfSfc^Wte** 'J 

[0 0 6 5] 02 0 ISDRAMfllffi© 1 tfy h/^USrfJffl 
bTWillT P-f m 1 £«lJ52 b£«£©$ilil*8!B©« 
BS18fi££*-r7ny:70T*£. 02 O©08#lrictt, 

»*wi'«0 5i[si«Tab57!ii. B^Tu-rapifcse 

U 7 V v ~> a £ ©DRAMAS €> tlT H 5£T0 1 
DRAMttiglCT^^iT. SRAM«tjS«fc9fcl5l?&*l 

[0066] ju±t«. i h^ ; eu{c?3«snfcs& 

aix^;HC«^<^S:l¥b<iJiWb^. ry^W 
<ftff#*7^-P^«JEl"<;HCD/Aa:«|b. 
^El^^Sx-^ISlcWllDb. Cs«l 
li*#j£t?ffl#©«^?g:t>#fflT£*. #SUiS3)l4bi 
t^^E'Jtb. #*«^ ; &-HT«^ ; eU^-X04bit 
(g^RS***. KjiS^t-HTttD/A^tCj;^ 
6-8bit*^{CT#S. *7c. *^tCi5^S«^afi 

[0067] ^tc, i <Dmmm&vm8,&7F;%mc>iif 

[0 0 6 8] ^CD*a^Sfif±. PDAffltCfflV^n 
S^4-f>fU-'fX, *8HiSgSc320 (X3) X480©S 

[0 0 6 9] 0 2 1 ^©«aa*sfio«»«is 
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[0 0 7 0] C©«MSIBIi. !6»IStUTfJx 
M7X*W57Klli2 0 0±iC, ^7WS5 

1, -^¥7^X73-^2 3, 2b. XTFl'T, 

0- «fcrt*bfc-f >9—7x.'fZl&S a 
#«aS' , J3>- h 7 (P-Si TFT) tCfcO-ft 

[0 0 7 1] ±Ebfc-f >$--7x'fXtt5 a£7W 

a«2 o o±ic-#:6<)ic^r-5c:fc. «ai-r^^7 io 

7^ y7 • n>t-p-7 I C 5 b com*; 

^tHZ^.09574 • 3>hD-7 I C 5 b£ 
<S*ftT#S;i MfC^T-saW 
7-f y7 • 3>hD-5 I C 5 bW}ft£&±2#2>Z\t 

[0 0 7 2] £©tt, 7HSfi2 0 0±Cli, Hit 
0DVRAM3>hD-9 5©««|O-«i:^-!<t'J (VRA 
M) 4t*\rty J T-y\ZtLt#>tz9 ; ?7 4 v7 • 3> 
hD-7lC5bt, DC/DCn>n— ^^5©«jS0 
g&£|*i*bfc*8 I C 8 WCOG (chip on glass) 20 

[0 0 7 3] ^77-< >y7 • 3> I C 5 bliv 

XtA/UL lCB»««SnTt»*. «KI C8I4H 
wbfclri*tt«Bfc»«3ft. 3 V©BS)«JEVDD*5ct 
0*^5 > K«BEVSS©«»*Stt*. 

[0 0 7 4] 35*TU-f«l»4, ±^Lfci'5{Ci^iaig 
Sfi:320 (X3) X480T«»££fU 3t*M«©fe&T 2 # 
Waft. Sfc±TT4»«Sftfcl60 (X3) xl20BiH 
*»&fc£8 7*n S>2* (Al~4, Bl~4) t£K#£ft 
-5. JB7Wlll'3«)t7'Dy> (A 1-4) 1JY7 30 
H 1>7>t3-92 a K^TSMHSft, *7"07? (B 

1- 4) ttY7K^f3-^2 b!C«toT$iJ«iPSft 

[0 0 7 5] *7S7U"f Wl ^^TS^^li^tt. 
02 2 <fc 7 fc. B8tJ£$W 2 : 1 ©ilS^BiiS* 
S8 1 a, 8 1 b£^ft^ft<i;LTU3. SBl©!^* 

ia^«S8 1 a twftnmv com t<Dmiz\m§>®mci 
ca**»j*sn. m2<D&mmmmm&& lbtti^ti 

Vcom t ©RB CLcb^fiJc 2 ft £ . 
[0 0 7 6] Sgl8JilS*ttli8 laKttfcbT. 3f7 40 
h^OHjR^-^DATA^iatt-rSDRAM? 1 a-1, 7 1 a 
-2. 7 1 a-3i:, &DRAM7 1 a-1. 7 1 a-2, 7 1 a-3 
t;i#£bT$:tt'E.ft5«Ei£fflTFT7 2 a-1, 7 2 a- 

2. 7 2 a-3<fc. #DRAM7 1 a-1, 7 1 a-2. 7 1 a-3 
t^bT*ffilC^:l7e>ft^) , J7l/y->3.[HlK7 3 at. 
m 1 SJBBjRmai 8 latU7^y'>a-lBlK7 3 aiCffl 
irES3ft5ffittSeieIK7 7 atJWRttSft*. 

[0 0 7 7] Sfc. ff§ll«*mii8 1 a©l/2©ffi 
fa£*oSf§2iJHj&^ffi8 lbfcftJSbT, 3 k'y hft 
OiB^7 ; -^*ieteT-5DRAM7 1 b-1. 7 1 b-2, 7 1 50 
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b-3t. &DRAM 7 1 b-1. 7 1 b-2. 7 1 b-3C:*fJo:b 
TKtt'=>ft-5*E2tfflTFT7 2 b-1. 7 2 b-2, 7 2b 
-3<h. S-DRAM7 1 b-1, 7 1 b-2, 7 1 b-3tC*tbT& 
iilCia^e>ft-5> l J-7^y->3.lHlB&7 3 b t. ffittKfelHl 
g&7 7b£*<SHtSft*. 

[0078] f^i&m^mmnms 1 at^2©j 

^®^ma8 1 btCDKlCte. $&SSCLca. CLcb 
lC«}?f$ftfcm^*&«a-&?.x^X^-v-vlHlgS7 8 

*?M!tt5ft-Clr*-&. 

[0 0 7 9] DRAM7 1 a-1. 7 1 a-2, 7 1 a-3. 7 1 
b-1, 7 1 b-2, 7 1 b-3©^ft^'ft«. V>9V>9 
h7>v f 7.^STrl~STr5i:$SCs0~Cs5<i:*#r*. 
[0 0 8 0] U7lxy->atHl8&7 3 a, 7 3b«. OV 
(Vss) *5j;tf5V (Veld) ©«ff 5< >{CSS^^ft, 
jt5iJ^$ftfc2 0©-f I V 1. IV2t. ffl 

&©< >a-* i v i (dajjW? tWBLVrt i 

V2©ffl#i8^<t©fH][;:$j&£ft;fcJBjSTFT7 6 a, 
7 6bt^*-T-5„ ^bT. fflm<D'(>rt-9 I VI (D 
Hi**?* J:Ot»ft©-f >/t-^ I V 2 OttiTjSS^ 
ttS&HlK7 7 l^jSaftTti-5. 

[0081] ^ic. 02 1 omaat*mm<DWifttz-3to 

[0 0 8 2] 021 ©^ffiS^SStt. ffiaP&PI 
*Hf±2SJ**il^Sffi8 la, 8 lbTflllSSftS) <!: 
/t^T-tOT! ( 1 7 U~ 3 O 
0-^-^7 ^-AKiF^SrStt. €-9-7*7 A (Mll~S& 
3**) fflW©£fl"l$F.a©itsg£. 1:2: 4 if*) 
<t *ffi*-&ft-a-fcKl&^«t 0 . 6 £ «y htfcifc^-* ICS 
6 4 fgSH^£*5i-r **>©-?;&*. 

[0 0 8 3] 'J t UTDRAMSffi^-T^ 

ifc, ^ffi«©8 7"Dy7©ffija!:*afflitj;0. s^s 

ffl©®#«fr$ifc*;&MI£ICfc£fc8&. jgaBijEBe© 
llfPi&^WIcfSflha-B-'Silt^T^. <fco-;i©tei8 

[0 0 8 4] i¥b<«, ^77^7^- 3>hO-7 I 
Cli. 7*77-f >y7 • 3>hD- 5 I Crt©7l/-A/ 
^ 'J ©H^rTii^cC^SSratCttSaS I C 8 tC{*ii:ffi#SHUT£ 
Hi77b, CftlCg-^TSiH I C8tt-ffl©7*Dy7© 

[0 0 8 5] £-f. y77-f7f-3>hD-7lCl: 
!*#x-^data©A73^^1i'&lC-7ViTSiWr5. 

[0 0 8 6] ^*©*a*^IS-Ctt, 917 4 <9* • 
a>hD-7 I CICI*^— ^data©A73*%^li^T 
$oT%, 957,4 v9 ' 3>hP-7 I CteUfrlCl7 
l^-A^WliSlx-^^ai^LTVifcA 1 , d©*lSC»l© 
* S^SSHT li&iSSil u * KM b T i/^ fc*. 
9774 v7 • 3>hn-7 I C*^©-«©e*5<fe7*- 
^data©ffi7j2rf?±$-l±-5Ci:**T^*. ilftl- 
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[0 0 8 7] i 2 4 CW^iH^O 1 7 P-AlKl«3 
#J;U4"A 2 7*D y ?foO--&7fim%<D&7ikZm\Zt-2T 

[0 0 8 8] i-f . t 1 - t 2 ©HTtt. DRAM71b- 
l©£SCs0l;:x-7l&nb£:frLTO t*y FB©r-7 

(0"J;t«. *0") *»fia»*n*it"bfc. DRAM71a-l©§ 10 
SCs3ICx-^»Xna*^LT3 b'y t>SWf-? (0UX- 

[0 0 8 9] S5p»J t 2 — t 3 (Sgl^WIUj) 

jjtmffi8 1 al:«5V (Vdd) ©«EE#, £21f&*H 
ifcSffi8 1 blcteOV (Vss) ©SEE#-W£ftEPJa£ 

n-s. a. no"*. ttfommonmtovizmfeznT 

cnK*0»13R«J«IBl*l <W«St2~t3) 
tt, *1 ■»*■*«■ 8 1 ai:#JW4**tt*!>«i 20 

jib, m2wm*m%mn8 1 b»c»«-r 

[0 0 9 0] Wf^lJ t 3 ~ t 4 ©MTtt. #J#PfI 

fAJ/Wl/^H:agl/T, mi*3«t^2 9J*^li 
5&Sffi8 1 a, 8 1 b©m&£*f|SJ«ffi€&Vcoii)ICv3 

SttT^Stttti^oifcA/flfltStt*. DRAMTlb- 
2©#»CsUCx-^«IXnb4^UTl fcfy F@©x-7 

(0Hx.tr 1") tfU&ZtlZttWZ, DRAM71a-2©gfi 
Cs4(Cx-^i^Xna^LT4 fc'y H©r-^("0") ifi 30 

[0 0 9 1] mmt 4~t 5 <Sg2a?*J8ffl) 

TTtt. SttSCIslK7 7lrA*^n-5ffittm^PolA*VN 

mnm8 1 aKteOV (Vss) 0«B&&*. |g29J*SH 

$tmms ibtc«5v (vdd) ©«ffi*t*n*nH«ns 
d»» 1 2~ 1 3) «, as 1 sm^mmmm 8 1 a k» 

«T*fWU43foWWfU *2I»wBJMM8 1 bC 40 

[0 0 9 2] W«fl t 5 ~ t 6 ©MTtt. ©Jffllffi 

#A£/W U^JHCfa^LT. 1 fc«fctf» 2 
jg«S8 1a, 8 1 b®«tt*ttffl*MtfVcMlc3'3 
-hStt*. ^tliCtO. 8ESg*CLca, CLcbCfiW 
SnTl>5«lfttV^fc^fiSn4. DRAM71b- 
3©§SCs2C7 f -^«XnbS^UTl tfy h@Of-^ 

(MAlTl') W»«ft4iit>i:, DRAM71a-3©£* 
Cs5ICT-^«SXna*^bT4k'<y Fg©x-7("0") *» 

50 
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[0 0 9 3]^i, P$jEiJt6~t7 («3«^Mm) 
Ttt. ffitt5£imSS7 7 £Aft3tt«ffttft5PolA*<n 

*mffi8 1 afctt5V (Vdd) ©SJEE**. £2MS*M 

stsss i btc«ov (vss) omffi^n-eneptts 

M. *f|6]S$©«JEf40VIC&ifc£ftT 

so. ^nic«fcomi*^wwrt (wat2~ts) 
a. * i «]**■»«« 8 1 ac»igr*«i«J4**«a 
au »2 9j**iB^ea8 1 b cM«r««ttiiX«( 

[0 0 9 4] CWiolC. *5&ifi0!ra4, ffi»PgW£* 

m-rztzit><D2~z><Dmi&7Kwmn&8 1 a. sut, 
~ig 3 s*jcint] (a§ 1 ~ss 3 ^MmojArr^'moJt* 

141 : 2 : 4) i£ffl#£fc-frfc«ftfc«k D, 6bTyl- 
ft«T-^iw»^< 6 4MM&***$a3n&. 
[0 0 9 5] M. *7U-AMIBC*V»TI4, SttSG 
Bill 7 7fcA*SnS*ttffi*§PolAttn-U*yk PolB 
tt/W l/sWCHttStU fiO*tfttt«©«l£tt 5 ViC 

it wans. 

[0 0 9 6] H±© «t 51:. El 2 1 ffl?KSa^SST 
(4. ify74y9 ' 3>h D — 7 I C (Cjfc^tx- ^data 

#±S*, rtKSnSDRAMKfiWSnfcHJlSx-^DATA 

[0 0 9 7] %.\Z. ±EO***«JWttV»fc«C. ^7 
yjy& > rj> I ClC^x-^data^A^S 

nfc«-& («*<H«rtOA 1 7"n y aB036w*»« 

[0 0 9 8] ifyy^f v!7 • 3>hd-7 I CCf4, C 
PU6 (01#JB) *^->XfA/ULl§^LTyX 
f-hifUy 7SYSCLKt*lC. iitslfex-^datafei^C© 
Sfc«x-^data®7HUXx-^adrs*«A*Sn«. 
57<f • 3>h 7 I Cl4v C©7HUXt*-^ 
adrslc3t-3Wtdf77>f ^7 • a>hD-7 I Cft®7 

[0 0 9 9] jT?7-f y7 • 3>hn— 7I CI4. A73 
*s7.=rk7U v 7SYSCLKC*^?^TX7 K l^X 
3-^3 X 7 a V 7XCLKt XX^- NXSTS: 

aj*-r*ttt>t, Y7Fl'X7 i 3-y£$lJWf£YX 
7-hYSTS-f >^-7x-f X8B5 aJrtH^-r-5. * 
/i. {fyyj y& ' 3>ho-7l Cf4, HSfSnfel* 
«x-^data»C*flSbfcA 1 7*n y ^OHJdx-^DATA 
*3«fctf A 1 7a y 7 ©&«£irr 7 F UXX-7ADRS* 
•f >7-7x-1'X8B5 afCffl7JT-5. 

[0 1 0 0] -f >7-7x-1'XaB5 a(4. ATjStl^X 
7 □ » 7XCLK{CS^^T Y7 □ >y 7YClK££j£U CO 
Y7 P y 7YCLKfcJ:tf YX7- FYST* Y7 Y UXxP 
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-^2a, 2blCffi^3b. SfcX^n^XCLKfcitfX 
X*-KST£X7FL'Xx3-y3l;:|il*j-f5. SIC 

Bfit5 i -*DATAii«ktf7 FVT.x-^ADRSlCS^, Y 
7HI^XT-^YADRSSrY7HWXxn-y2 a, 2 b 

-^XADRS$X7 F l/Xf3-^3 ictti**-*. 
[0 10 1] X7FUX5 i 3-y3«, Aft£*l£B5ii 
T-^DATAi5«tlXX7 F V'Xx-^XADRSICg-^TH 
/ 2 fflfflT A 2 7 P y £ ©-#¥B5d 7 < > Cttlfc b fc 

r-^*i*->yu>yia»sPTU->^u>yu, x- 

*5yxDLTB5!?x-*DATA£&#-t5. *bT. r 

-^sh^a'xdr, x-^iea^x-r 7fXSWS 

^bTA2^a-yi7C*fJi£;-r^)7 ; -^tSXna, XnbtC, 

[0 102] Y7HWf3-y2a, 2bfflf3-h' 
SBDCtt. A^^n^Y7Fl^Xx-^YADRS(ca^Vi 
TA 2 Zfu y 5 \Zftfot%%W® 2 L ©*S7^f^ 7 
«ffll852L«*HKiii*lcm# (A,W1~W3,SA1~SA 
3,PolA, PolB) 

[0 10 3] 02 4£jfcTA2:7 r ny£<D:?-r S 
X7F l/Xf3-y 3 £A2 ~3uy{7 IdttlTf £x- 
^HXna. XnbC6 t£y hOBsSSx-^DATAtfJB&iftlS 
$n*. Y7H^fn-^2 a^Sit>7' , J> 

^/w;un ft, cnicio. tf. 6ty 

FDATAO0 tf-y Fg#DRAM7 1 b-l<O$SCs0lC^S 
n-StirfelC, 3bit*iDRAM7 1 a-l©gSCs3»C&ft;* 

6 If y FDATA©1 M y hg*<DRAM7 1 a-2©^fiCsl(C 
«#3tt, 4bitg*<DRAM7 1 b-2©$SCs4(Cffi^f$n 

s. ^ir-y->7 p u>^Ji/XW3A^jg^nfe^-r. 6 

tfy FDATA©2bitg!W)RAM7 1 b-3©£ftCs2K:&j<S;* 
n, 5bitg#DRAM7 1 a-3©$SCs5t;i#ft3tt£. 
[0 10 4] «Atf. SfcO^tt&tgfcO, DRAM 7 1 
b-1, 7 1 b-2, 7 1 b-3, 7 1 b-1, 7 1 b-2, 7 1 
b-3©^SCs0lC0bitS©x-^" 1" §»Csl(Clbi 
tgWx-?" 0" *t. §*Cs2lC2bilgWx-^" 1" 
tfi, ^SCs3C3bitg«x-^" 0" §SCs41C4bit 
gfflx-^" 1" ^fiCsSlCSbitgOx— ^" 0" A* 

[0 10 5] **iSWIO«fi£l-«tn«. SDRAM 7 

1 a-l~7 1 b-StWm*mmW&8 la. 8 1 blc« 
a[«l&-r*'j7by->alH]!S7 3 a. 7 3btttit>y 
U>?»f£f$l;:*&a£ffl F7>->*X*7 2 a-l~7 2 b-3 

T, &7fi9)ft&ft5<Dtm#f\ZI>m7 la-l~7 lb-3© 
'J7lsy i/z-ZfrS r £*tT#, 'J 7Uy v-a^raSrto 

[0106] 024 KtkTO. 3bitg©d-F»JMT, 
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teSM^T.SAltCiOeiifflh^^^X^? 2 a -I. 7 
2b-lfcU?lffl3n*. 

[0107] Wttf . JB 1 S^HBIH (024 ©P#?PJ t 2 
~ t 3) Ttt, ffittS«5Is]?S7 7 (CA*Sn5Sttffi# 
PolAAVW l^k PolB#D— l^PKWeSft, ®1 
iJ*^B3f€ffi8 1 alCttOV (Vss) ©Sffi#. SI 2 
9JSt*iH?SSttffi8 1 bCtt.5 V (Vdd) ©lEEtf-tn* 

figiirasn-s. M. £©B. ^laisswSEHovtcK 
^snriso. dtiid-to^i^fflBBrttt. mius 
10 *mmnm&i at*sfe?zfcmtmmmL. %2M 
m^mmnms i bicmr^<s«tt3t^Sis-ra. 

[0 10 8] 02 4©l$2!Jt 3~t 4Ttt. M 

Wfi^A*;w u^;nct9:SbT. fgi:fe<J:tfSS2iij£ 

*B5B€ffi8 1a, 8 1 b©®firS:Mr6jmfil«ffiVcoDilC 
ya-hStS. ^tllCiO, SSS^ftCLca. CLcbIC 
ffi^^nx^^SW«^-5fc^«$tl5. Sfc. DRAM 
71b-2©£BCslKx-**iHnb£;frLTl Ify hg©x 

(WAffi") *m%t<nztt*>\z. DRAima-2© 
20 o") a<£8sn*. 

[0 10 9] •?•©&, EMOJt 4-t 5 (82**»ifH) 
Tfi. ffitt5e08S7 7lwA^$n5Stt«^PolA*V\ 

-fl^;k PoiB^n-i^ncKjesn. HiSJ^B 
Igaffi8 1 atC«5V (Vdd) <DW£i>% ^2&J*^B 

^ms8 i bcaov (vss) onB^n^nwmts 
«tio vic^snxiJD. cnicio^is^WfWrt 

mm t 2 ~ t 3 ) \t, mi SJ**B*«ffi 8 1 a K» 

foTztemimmmv, m2®j«w«*sffi8 1 b»c 
30 »*r*K*tt#a«awfT«. 

[oiio] ^©s. ^r?3j 1 5 ~ 1 6 ©rat?a. 

^A*/WL^<;HC|8^bT, »l*«t^»2BM*H 
^fg8 1a, 8 1 bomfiS*fl6l«ffi«l&VcoiiilCv3 
-hSitS. dnir«t»3. J^a^aCLca. CLcbirffi«f 
■ZtlT^Zmffim^ft/utkm-ZtlZ. Sfc. DRAM71b- 
3©§SCs2{Cx-^«SXnb*^bTl Ify hSfflf-? 

(«Atf"l"> *<«J*Sn*ta:t)JC. DRAM71a-3©$* 
Cs51Cx-^»XnaS:^bT4lfy hg©x-^("0") *< 

40 [0 1 1 1] ^-CD&. P#»Jt 6~t 7 (fg3^JS3fig) 
Ttt. SttSeiHl8S7 7lCA*Sn-5ffitt«^PolA*VN 
-<W<;h PolBA^D-l^^;KC^c5tX. IglBJ^H 
^SS8 1 al:tt0V (Vss) ©«EEj8». «2iJ^B 
*Sffi8 1biI«5V (Vdd) ©«BE#-tn-eft9]iQS 

fss, c©^. ttftmffiottffiteovicK^snx 

*30, dntCkOmi^WWrt («Fl0jt2-t3) 
tt. miffl^fisRmS8 1 alw«j^-r^«««^^jfi 
»rb. ^2BJ^B*«ffi8 1 b K#«T*fWttt3fc*< 

50 [0 112] N, 7—9\1]<Dl3.fri1tm<n7Uy>? 



( 

19 

[o 1 1 3] ±^bfe«te»(c. 
tctnti. rti6E7 m^u^. ®«p^aw (&**b 

^4 2|iJ**ia^ae8 la, 8 1bT«ls£) t, tVVT, 

7U-AfflM£8M\ (S&1~SS3* 
*) JHIBO^ffBMOJt**. 1:2: 4it4) 

* 'J {c«k 9 6 4 Pgs88*£ *Si-f -5 2 
[0 114] *fc, «««t*2*7CWC**©^By 

[0115] ^o*i£0ijT«, «ftt:sMnsn*«ffi© 

±*«*fttt©ttTSteifcLfca«. «HMt*ttll*f4 
|>fl!)0!)7Uy**ffi«***fc»Cl 7L"-ACIR6-f 

[0 116] Sfc. £©*JMlTtt»to**©*ffi*7 
CiT. -r>A*-3"NA*Sn-5SiSmffSr2 0lC«l^. 

fc. 

[0 117] tCST, _haS©£J&0!!Tte. 

xn-y*@i^7 w a i ©fe&icEBf * z.t-ztt 

»|RllC2»lir*51t*llll^fc* t . £©<&(;: %0d A 
0 2 5fc:*rJ:'5K:?>J , 7-H«BftE»*BBT*it 

r. «E**r6iro»a*c«ii8««zt<. «to«*^<7P 

y^Kfl-'T-SCl.fcatnJEtfcS. IP^. 5fc©fU£#mi 
Y7 H 1/^5*3— ^©|ft£T«*^Ds;^*«—«ttC* 

[0 118] 0 2 l©*fi*SS«©*lJ£fcOHT. 0 

*ME-r*TFTtt. ^7^^«e»i«ioo±i: 

MM->'J3> (p-Si) 1 0 l€SttlfcLT»j*S 
n. N^r*;J'TFTttU-i'«8**tt«T*fc»EL 
DD*&«t&Jli3ttTV*«. *»»*>y3> to-Si) 1 

0 i±lctt*fci'U3>K*Sfc4y- hlftSKi 0 2 

1 0 3A<EH3*1T^£>. *LT, £©±K8tffc->'j3 
>BW>5&*HI8W6»Kl 0 4*^bT*tt»^U3> 

(p-si) i o i ic*^twt:»a*n*y-x*Scfci;Ku 

-T >mgl 0 5, 1 0 6**EH2n-U>£. HJC^Oi: 
H7i7 ij ;WBft£ft>£tt«j|HieWK 10 4*««3(j 
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m©8JrCEIBS*l. C(D±tCA 1 ^e>^-2>RW^ffi"? 
B9K«S 1 0 7 #EB 3 nT 7 Klfi 9 9 tt«J&£ft 
TV>2>. 

[0 119] £©7l^S«9 9lC#ft-r5*ffaS«l 
10H #77vS«±lCC r£©&B, fc*^te&S8f 

Kft>&tt£g%iRi i ia«E«an, «mi 1 iibhc 
*. go*7-7-fWi i 2A<E«sn, :©± 
tc i To®<Dmwmmft*>ti.2>*tfammi 1 3#eb3 

10 [0 1 2 0] *LT, 7U-fS1K9 9£*rfag«l 1 3 

toraicttEismti 1 4. 1 1 55^-LTSSSHl 1 6 

*tff»Sn, HKWl«a*«l 1 3_kKttrot*l 1 7*» 
[0 12 1] KAH1 1 6tLTH v-f ah 

»*»UMJ©ttfc. ««ttcflin^!ftR«tt«A. oc 

[0 12 2] »■©***- HtLTtt. ±»U 

[0123] (« 2 ©*ifi^8l) ft 2 ©*ig^fil«. * 
jpifc^piil/TEL (electro luminescence) JH^SfflV^ 

[0 12 4] r©EL$flt 02 6lC^-T<t'5{C^7 
xa>Sfc-5ffe»S«l 0 0±C*B»^U3> (P-Si) 
fcffittJfl 3 1 fcUT*J«S*U NftWFTIi'J 

30 4, *t»3/U3> (p-Si) ±C»i»{b-> , J3>iW»6 
hlUHRl 3 2**EB**i. £©±tzMo W-g- 
h*Bl 3 3jWE«3nTV»*. *U 
T. ro±lc»'ft->'J3>K36^a:-6«M«MaBll 3 4 
*^LT**Sfl->'j3> (p-Si) CB&ttlCttKSnS 
y-76itfl«W>«ll 3 5, 1 3 6««ElSftT 

na. Hfc£©±tc7*U;wttIBfc£*>Sfc*BM*6* 
Kl 3 7 30*#!l3Mm©flUPTE«Stl. £©±KA 1 £ 
I TO«©BE*«£©««#J0»&ft*RWtt©WMI 
SI 3 8*tEBS*rtlr>?>. 

40 [0125] *ut. ia^«ffi*KiaT«»fc*iciass« 

MBKttT* ij;pjR«fi*aW»&<c*«*»»i8l«*l 

3 9*<EllSn> HftftNMlMSi 3 9 ICKHStlfci! 

mmmtizftft^ * > 3 > 7 u * * x e> a 5 

ffiAS 1 4 0 3ft»BB«nTV>*. KC*-;UttAB 1 4 

114 1 *«EBSn. CO±C««7**U±B*llt 
I TO»©BW«*t©ilB*l E ^6***V-r J f[«l 

4 2#EH£nTfltfi££n-C^£. 

[0 12 6] *-;uaABl 4 O^S&ttH 4 1£UT 
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[0 12 7] 02 7li. ^OELif©W«^BT$ 

©«fc5K, * (R) fiffl, & (G) feffl. 
(B) feffl<D3t3®yn-y^T«^^n5. &-/n;/>7 

T72«t, U7U--7->ilHlK7 3 BIWBTFT7 4 
i. EL*?7 5ii««lt6n5. 10 
[0 12 8] DRAM 7 1 tCSIfflT F T 7 2 teilS&T-* 
Otfy hft££mKtt&n«. 02 7(i6iH© 

DRAM7 li«SiifflTFT7 2*«ATt3 0. 2' = 6 4 

[0 12 9] U7l^-y->3.lHlBS7 3«. fi3W&lw!;*nfc 
2 OCD'f "s)\—*? I V 3 , I V4i. WN*-^ 

i v 3 dix-nwi- tmm&f yn-i? i v 4 oumm? 

i©l«]K»l***lfcH«T F T 7 6 £ e 

■Y >/t-* I V 4 ©lHA»?Wt. K11TF T7 4®y 

-MBTfcWtStl. RflJBTFT7 4©V-*«m:: 20 

[0 13 0] U7I/9^2BK7 3Ktt. 6O0DRAM7 
l£fej£fflTFT7 2#M^JlCfcja$nT*50, fiSffl 
TFT7 2©l»1*n*»*»*>-f*i. *WW*DRAM"7 1 
0x-^*^*-tiiStlTU7U-y->3.[HlK7 3(IA*$ 

ns. 

[0 13 1] 02 7«EL«^e«, EL*f 7 5© 

5. «A«6 4BMMl**ff5»^. 02 8£*-f«fc5 
K. 17l^-AWfWJC^ff^MroS^*6^<D-3-^7U 30 
-AJ8Bfl£iJ:W\ &f^7l/-AlWOM^W (HE 
®tt$£> 1:2:4:8:16: 32lrf 

[0 13 2] 02 8A«H3Hx-^0,l.l,l.l,l)©il 
Hf<J?«££0<J<hLT. KBiK©EL^75i||IS(C^fl-r 

•5. 02 8B«B^x-^(l,0.1,0.1,l)©ll*O*l^ 

zmthx. tmmwimwmmz&ij-rzmmzi 40 

7U-A{Ct3fcO0*Lfcfc©T*^>„ 
[0 13 3] 02 7©EL^gB®I(jf££i&9! 

T, fcfy h«l(Cx-^*)S(Cttil&-r*-<tlC«kO. DRAM 
7 l^©Hsfcx-*<D$£&^75*fT:bft-5. 
[0 13 4] DRAM 7 1 ^<D : 7-*&&&?>-Wt&TTZ> 
t. ©J«i»SAi~SA(i+5)S:©Jffll-r«c:i:»CJ;0. 6 
0©e2lfflTFT7 2*-O-f0KHl::2i->£-tf-S. <fc0 
JMttSfctt. tf^U-^flmSTifc. fc&fflTFT7 
2£IBI;iX5K:*->£-B-&o 50 
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[0 13 5] mtCiO. ^>Ufce2lfflTFT7 2IC 
&^S*l£DRAM7 l©x-^^)(Sl-U7U-yvalHl8S7 
3^A*$n-5. ZOmtiXft, MWmAKM l"UV 
KB&TFT7 6t2*7LTV>£. 

[0 13 6] *HraASO-I/*yi>fcUT»aT 
FT7 6^*>St5. iimcfcO. U 71^;/ SAHIBS 
7 3TU71/7 >i»jffrWTfcft4. 

[0 13 7] -75. ttBUJtt&ISKtt. 02 8A<hH«Sa 
CD0 2 8 C«±5?imjI/Ul'X*^*pSn-5. 
T. U7l/-y Vilsll^7 3 ©W^aVvf U^Jl/T&tt 
tf. BifflTFT7 4W>U 02 8AO16WO 

pi. EL$f7 5*js«rra. 

[0138] DRAM 7 1 ICHifcx-* S^atT*^ 5 > 
^£EL^i ; p7 5©^^-f5>y«, -a0fc*ttT« 
&<, 9 02 9AttEL 

J*^ 5©56>t»3rai:«SiJeiCDRAM7 1 <Dx-^S«rffl 

[0 13 9] 0 2 9BIJEL*f 7 5©£>t»JIW 

CD-ffi£DRAM7 1 ©x-3'5trtCflJffl"r-&«»J4*UT^ 

2UBTFT7 2 J f)«lTFT7 6 £:*7-f tltf «fcV>. 
[0 14 0] 02 9CttELJ|HP7 5<D%ftmm 

£DRAM7 10x-?M»r££S«I^^S>i> f TfTfc7 

& £T OcfcjgfflT FT 7 2£*7LTDRAM7 1 £1)7 
[/•y>a@B7 3 ££#I8UTDRAM7 1 ©r-^lCSr* 

(E2U8TFT7 2lC«kDDRAM7 1 <D«JEE£ >J 7 <y 
ffittft U fc £ &f S A i £ D - V^MZ-tZ) D 5? y 7 4 

[0 14 1] 02 9A«fcOfc02 9BC975A<8tt»!KI£ 
0 2 9B«fcOt>0 2 9C©7J#fgftil8 

[0 14 2] *HiS*S8T«, DRAM'J7U-y->ilHl85 1 i: 
0£ffl^fcj&<. DRAM71©H8l^ y ^Jl/SriiffiT^>ttlfi6^^r 
[0 1 4 3] 

mi, *ask©i h^tuTiii^^fli^b. it'7 

[0144] ifc. ^swffl^fezrtic. ffiffi©sjas 
a*. 
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[0145] sec. my-Fm&m-fztzib* mmm 

til \iv M*UtwX-*£*S&tr*5-tn**fc<fc 

[0 14 6] »»T* 1 M*'JT. r-7 

«4JJ:tf«ttll«l»P«***aft'r*fc». EMWSIWM 

[B85©«#&i»9i3 

[0 2] 1 ■X^OWjftft^'f B. 
[03] &liJHi&fg«©®«*<RGB©£feT££S0IJ 
£jKT0. 

[04] ■*7W«lflifl©EI»*H«*«t - ^By^ 

0. 

[05] ^*u-t;n i»saoni(i*ij«*«fcD»L<« 

[0 6] SliS^3ri:tCSRAMtffittSeiHlgSS:Kitfe«tJS 
*ST0K0. 

[0 7] -M7- FMKttOEMMH. 

[08] -mv-mmmmwtz®. 

[093 T-7*iSttiWW*P + . P-£#*-fS0!l 
£*-f080. 

[01 0) VRAM4<hVRAMa>hn-5 5^9>5 1 <y7*(w 
ii»fcr-fX^W u>hn-7©7u-.y70. 

[011] 7tDW777TK*y7 HT-S^JS:^ 
TB. 

[012] fr&mz9£&tZ71-alfrtvyT 5 lOi 
affile. AIi«M5l"<Jl'->7* 5 2 CRttSfl 
£*T0. 

[013] l^;i/i/77©-0>J£*1"lHl?&0. 
[014] 01 3O0»©AtH**»**TH. 
[015] 7tn^^7r5 1 «ao»«B>i0te0. 
[016] 7^-n{r;ty7r©*#WllJfK**'J"@» 
0. 

[017] lf-yh/t'JCifi^m 
[018] 017 C ©DRAM 7 1 «ig©^-f 5 >^0. 
[019] fr^TS 



10 



«7J*it«Lfc0. 
[02 0] DRAM 7 l*lii©l tf-y h * * U SrffJffl LTBO 

^T7a-y70. 

[02 1] DRAM 7 l«jg©^ ; eUS-fJ«UTii^7U-1' 
□ y 7 0. 

[02 2] 02 \\Z&\1%-&*mM<DW&mtiL*7P.-f 



[0 2 3] 02 1 (Cfctf *fc,&S*«B©«B&*lJifc0. 
[0 2 4] 02 1 (CiStt-S&ltac^gBwei&^-f 5> 
7"£j*T0. 

[02 5] DRAM 7 1 fljjfi©^^ U £ffJJfl LTWHS7 U-f 

-f7ciu>70. 

[02 6] EL3t?0«l&»r®0. 

[02 7] *%B^^«?,^gg©^2(D|IIfi»SiS:* 
T«KfllfiE0. 

20 [02 8] 7U-A£/*77U-A£©KI&£*T0. 
[02 9] RflMm&y-^JEtfMMfcOHff*** 
0. 

[^©KW] 
i mnrvn& 

2, 3 7KU773-7* 

4 (VRAM) 

5 VRAM3>hP-7 

6 CPU 

7 ffiffllHlgS 

30 1 1 t^Wlt 

1 2 7- 7 A* 7 

1 3 ty hUESjUB 

14 7-H«UB»0!S 

15 5iJ7Py7-feU77 

16 fr7Dy7-fe^77 

17 x7hU-777 



[02] 
A B 



RGB 





OUT 
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mi) 



[04] 



LI 



VRAM 



—3 



14 



16 17 
Ar4 



D 



Adrs-r*- 
DATA-^h 



11 



|Q1- 



• * 



— ^ 



12 





$14 
























M 







13 



[05] 



21 



L / 



24. ,25 



28 — | 



27^ 



26' 



29 . 



Lri 



—31 



[01 2] 



1 5] 



51 

/•pir^£ 



* I 7tC«f/t»77 
1.65V (+■■**> 




SW4 T+n4if«-)v ▼ 54 



S* 4 7*0*/W77 



1.5V 
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[06] 



[011] 




I 



; .ci 



55 



■=H (0/5V) (2/3V) 



[07] 



p+ 



K9-rtiW2 

p+ 




06 





IN- 






imi e] 




A 


Vdd 


B 








—09 


Vbi — IL 
GNO 


]h- Vrtf 



-JW-K« 



[08] 



3> 



5 



en 



15 



15 



mm 



□I 



-0- 



5=5 



^rzc: — re 

□□••••a 



nzn 



15 



55=5 





[01 0] 



VRAM 



i/F 



JL 



46 



47 



46 



l/F 



DATA 



41 



PtFO 



43^ 44^ 
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[01 7] 



B 



SRAMS (FULL CMOS) 
-BIT LINE 



DRAMS 




wi 



[1 8] 



n 










n n n 


n n— n 


n n — n 


n n 


n 


n 


n 


n 


n 


n 


n 




n 


n 


n 


n 


n 


n 


n 


n 




1 , , 


1 


i 


i 


i 


I 


., 1 


i 


1 
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[02 0] 



l/F 



24> 



• 14 



11 



62 22 

_L 1 



\ 






1 








* 


i 

! 






i 


1 > 

j DRAMB**U 


1 






! 1 i 





13- 



nrn>* 



r2B L 
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[02 1] 
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12 2] 



.73a 77a 



Stra 

DRAM71«-1 



X-**Cnb 




DRAM7tb-1 



DRAW 1 1-3 



ORAM71h-a 



m2 3] 
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tap t 

W < 


I 


L 










\ 

i 

1 

i 




I 
i 

! 

h- — 1 




1 


i 



XCUUCST.YST 
DATAAOftS, t_ 
SHUT 



- 1 



SHUT 



5b 



xvDokvss, 

l Si 









4-t — 





SY3CL**tajdra, 




VDOOV) 
VSSCQWD) 
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[02 7] 



DRAMB 



A 

Wi- 


-BIT LWE 

T— 1 r 












SAj 

v<u 1 

Vu 
WW)— 




IP 












y 

Cs 




SARI 


y 

Cs 














y 

Cs 




SAI+5 



















[02 8] 



ACTM i :2:4 : e: 1 8 :32«tt 



mi i i i 


■ 






8f6 


" «t 












B 




ii ■ h: 


■ 


sf 1 »f2 *f3 »f4 




affl 

C 


' MB 


nnnnr 


i 
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[02 9] 



1. S*£ 



8ms 9res 
2. A*jmC?-*K*ifT) 



B 



llll I 



in i i 



■III! I I Till I I ■ 



[3^*1 jE»] 

[timB] ¥^14¥2^28B (2 0 0 2. 2. 2 
8) 

[^«iE2] 



1 l~i2*©S^&H. 
lAtclfc&LTEHSn, ffllS«lR^2SiJ^iiS*«. 

^OMSB(Most Significant Bit)ffl9©fc*y HCftfgf 
a*«4t|2«0^*^H. 



( 24 ) 
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fci6 29j&i*H*£. m3v-\tmiz&i&2tirz%3m 

S ft* H £ Sr#Si£-r *W^« 1 KEBCD^SB. 
[R#JS9] REBl~&4VlR7flRt3. -E-ft^'ftS 
&*S*Bi«T«fS3ft* d <h£ftl8 £f *»#« 8 IC 

E«©B*Rfl. 

[»#Jfi 1 0] IMCnBSnftIRO lk''yh^tU 
ft^fttC»£UTBtt*>ft*HBB&£. 7-F»©R 

ttBB£«»T*a^£«»R»T*BRB»ia» 
£, Stt«»flr*K*UT. wifi^-^nttiiffii try 

MtU iOIWT&SSftix-^CffittfcKB-f*** 

es<!:-r*s^gfi. 

Mf$g 11] iKNG 1 tr <> h * * u OB »r *«»<BT 

iBR*««Raft. lBBfticte. Tfe&m<D'»tz< &t> 

0RE1 If? Mt'Jt. W&ffl©'>fc<i:t>— 3©ffi 

« i o keroBjsbb. 

12] we 1 1 v y * * u ©paw 

lBRtfBBSft. luBBrtlcte. #fiffl©«&©ffiE 
lKyMtUfc. &fiffl©*t#©ffiEl tfy Mt'J 
£. #&B©*g»©lWE 1 tfy h^^E'J tOTWtfift. 

#eo«resaoi M*u©B«tt£v»fc:jw:-3 

-a»*C££BR£T*R#Bl OliERORSRRR. 
[R*R1 3] «Rl;:J»JRSftifc«S©i Kv M*U 
^SttS/'EU-fe^t, 2R£U:©Bfj£R©REl fcfy 
M^UfcflfcLTRtteftfcBBRBi. RROftl 
7-FBfcJ:tf»2 7-K«©RRK:J:»JRa;Mg3;* 
«R®W7-FB£. *R*. REBJ7-F«©*ft-e 
ftfctt. tt»BR#©REl \Lv h^t'J*«»«Sft. 
REBJ7-FB©RSfcJ:0. »*-r**ftH*»o«r 

ElKy M ; EU©tt*»SjWTtoft«£i£fc*fc-r 
*^^Sfi. 

M«R14] REW7-FB**WRSft*»lj5rrtJi 

ttRft*B2»flk:aiRSft*«R©T-*B£. ma. 

teDMTaSSfti^-^OtftttSKTS^S*** 

s*ijffli-r*gttse0K<i:. fc*<w»£-r* 

1 3 lcER©B*BB. 
[»*3fil5] VhU7XttlCEB£ftfc«&©*^H 
jilt. £©£*HB©fT;frfafCteoTEB£ft*ta£* 
©££&£. CO**H*©5>J^|SlC»oTE«$ft* 
x-^Rd:. WEx-^*»ciii*7*-^Sr«l&r*r- 
?BBi>|il%£. REBBBCBRR*l*ttl6T*;£B 

rbrbk£. R£7-?RB»BR&tfRB££RB 



RBRtMBT-SRBRi. £R*fcRSRRfc*V» 
T. REBSSBRtt. REB*«Bfc*»bT*flfrr* 

wimmmT-fzvy-fv >y-r*-tf->7"u 

£©-*>7*'J >{fmz£?T-*>Z?V >^*ftfc»*T 

ffi£<D«^£fTfc7«*a$£, a>sfc*«»©BJB*B 
b**u i9E«»©Bjac*B*tt. mix-^mcfiE 

$Sft*n (nil) flftRlBIRwBRJ:. B2r- 
*RlC£!|£2ft*]!aEnffl©B2BJB*fflB£, **t» 

[Rjft^l 6] RE^t'JRtt. DRAMT«fi££ft. WE 
ta&©BJB*Hill©-£ft^fttt, l*¥RRRNC. IS 
R©*H*L-fcj*ffRH«<bS. ftj«r«IBItt-tft-6ftB 
Wft;£#»&t>Tt»*i:fc*»«fc-r*R*Ri 5 icE 
B©B*gfi. 

[R*R17] RERR©»JRjRBR*ft*ft0«** 
fT'SOfcRRS'frT, ME/ : E l J*OU7l/y>aIlff 

m 1 5 CER®R*RB. 

[R#JR18] fcBBOftficTifc, BRx-*©tfy 
h*tB»-r3RW6ft«*ft©l Ky h**'Jfc, M 
EBB© 1 fcfy F**tf *ft*ft©RKJ6i;Tj*fl"*fc 
ttB*rr*BR0EL (electroluminescence) B? 

#BB©#firtic— 3r-3K»tsft. »i6r«« 
MEfia*BBTr«»*ftfc7 f -3'©iiaK*i;T*> • 

*7-r«BWlh?>3'X*&. *BA. ffJEBBfflF 
7>-/X^li :*>©££»;:, l 7 l—AJBIBJlcMBx 
-^©ey hBiWBOjiMr^rBftBnSB'fe. ifte 

BBo-tft-tftTjftfl-rftj^s^tifiw-riflr^ftBE 

E L *F ERRT 5Ct4»at r *B*BB. 
CB*«19] vHJ^ttfcERSftfcBRrtC. B 
Rx-^fcRRTSRR© 1 Mv F**'J RERR 
OlKy F**y©*ft*ft©Rfc«CTj«rBfc«:# 
j«<r**«fP3ft*ELB?t. RERR© 1 Hr- 
l t y h-r^KBlcffi^-r*««fIi]8S<!:. MEft^EI 
*T«»Sftfc5 s -^OBBJCi6i;T*> • ^-7-r*K 
lIh7>^Wt, $BA, WiBIi«h7>yxj' 
tt. ^>©<h#tc. BB©AtTpIBaBIKI*«f^. Cti 

f.s8w©-E-ft j eftT^fl'r**^*^m*-r*<i#«Hfi 

EEL B^CBBT* C t *#B£-r*«*Sfi. 

[B*«2 0] BE^t'JWi. DRAMTB^Sft. ME 
DRAMOBBEU^JI^BIET* U 7Uy ^aBMBttEB 
Bf*glc«iL*J:a:*#«tT*B*Bl 9JCEB©** 
BB. 

Q*^B 2 1] RE U 7 W 9 5< a BBI2. filJE^jtlslK 
fe*ft*Ci:*4*afr*B*B2 0C£tt<z>R*R 
B. 

[ff#B 2 2] RE 'J 7 l/y i/aSKIi. 2 OO-f >/1 
-^t. WJjgTFTt^B^, ^ft620©-f >/t— 5r 
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[At** 2 4] tt©RAMC«»*nfc«BE*. WEU7 
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